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SYMBOLS

%

%

CAT

Ch

C_

Axial - force coefficient,

BaJe axial - force coefficient,

Total axial coefficient,

Hinge - moment coefficient,

Rolling - moment coefficient,

PitchinK - moment coefficient,
CM(RZF. ) about a givmn reference

CN Normal - force eoefficient,

Yawing - moment coefficient,

Side - force coefficient,

C n

Cy

baJe axial force

total axial force

%8B

hlnKe moaent

qsf T

rolli.n6 moment

qsBa

qS B 4

normal force

• q' S-B •

side force

q s_

Sf

d

M

Fin area aft of hinKe Ll.ne

Mazlaua be4e &laamter

MNn ae_e eber_ of fin area aft of hi_ llae

Free-stream Mesh number

SB

V

Reymol_k number per foot

Baae area

Free-mtream velocity,

FORM 18_,2_ iREV. 12/@I)



• i ANALYSIS

iPIRF.PA RED BY

I CHECKED BYIRE_ISE D BY

( 11111111I)
QENERAL DYNAMICS I COINrVAIR

PAGE J-_

MODZL

DA'rz .1.9 reb_ 1_3

il

G

6

D

s _ M,B,,0 L a (oo-t.'_)

ot stt.a_k_

ControZ luz'tlu_e 4afZeot;£ont

gml2t7 o£ e.tz-_

4e_

rt 3

Fo.qM USJ;,-ZB UREV.lZ/SI|



ANALY6iS

PREPARED BY

CHECKED BY

REVISED BY

(;111111111)
OENERAL DYNAMICJ I CONVAIR

PAGI 1

REPORT NO. 0]_C"_3"0_ _

MODEL 12

DATE 19 ll_b_ _3

TmU_L _ST D_TA OF _ .03 StALl

L!TTLE JGl II - AI_LL0 FORCE NQqIL
i i i

IFI_OD_DO_

Duzlng 8ep_maber, OQtober and ]oveaber, 1962 t testl vere conductel

of the Little Joe II - Apollo co_tlon In facilities o£ the NJ_A Lang-

le 7 ResesrQh Center, ¥1rglnla. These fa_111tleS Incltt_e4 the 7 x i0 foot

300 MPH Vln4 Tunnel, the 8 foot Trusontc Pressure Tunnel, an4 both le4n of
the Unltsr 7 Plan Tunnel. The obJeotlwu of the tests wire to 2n_ee_t_ste t_e
4r_, lon_tu41nsl stabt_t_7 an_ _ntrol chszacterlstlc_. 9_e tests cown_l
s _ of _J_h n_bers fr_ 0 to _.65 and Re_nola's n_bers from 0._0 x 10b

to 4.0 z 10" per foot. A 0.030 s_le ao4el slm_atin6 50 a;uare foot fins
and s 160 Inch eer_ce ao4u_ v_ used In s_ the _unne_s.

DISCUSSION

At the tim these test4 vere run, there were two basic confi_uratio_
under c_nsideration _or the escape rover on the &polZo space vehlele. One
Included • mher-_ke defector _ust forvar4 of the fla_e_ skirt of the
eeca_e ant_r (see F_ure I). The second oonl_a_atlon did not incl_b thls

4ef_ector. These c_n_l&ur&tio_s were referre4 to as vuh, r on an4 washer
off, res_e_tlm_. Subsequent to the tests it vee _ecided that the escape
tour confl_u_tion _ulA be with the vasher ofT. The data from the 7 x _0
feOt Low 8pee4 Tunn_ rare al_ run with the vuh, r on. _ith this ezo_tion_
the hello oonf_tton for _ats coat_risons is s oomp_ete aodel with the
wisher off.

_fhct_ of t_ es+ Wvor, f_ns, vu_er, a_ reaction control l_tr-
tn_ m_re inv_stt_ate4 at various spee_ and an_es of attack. _ae testo

In the Low 8pee4 Tunnel _vere4 an em4_ Of attack ran_ _ -2 to +_
_ei_e_. The tests run in the Transonic and Un.t._ Plan _ COWLr_
an_les Of &tt_ck _ e_proxln_tel_ -I_" to +I_. Control efTectlweness in

pttoh _ Investigate4 for control surface deflections from 0" to -30",

IIqNIN IOJ_' -_'II llq_rV. Jl/_ll
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roll characteristics for deflections up to i0 degrees. Hinge moment data were

recorded for several runs in the Transonic Tunnel. One run was made in the

Transonic Tunnel with the model in the secondary pitch plane (see Figure 2).
Tables I, II and III present the schedules for the runs made in the various
tunnels.

The balance center for the low speed tests was at 9.5 inches from the
model base (2.055 dLiameters), _ the pitching and yawing mount data are pre-
sente_ about the base. The first 17 runs of the low speed tests were made us-

ing balance D_-I9 and the remaining runs (18 throu6h 24) were made using balance

UT-12. Coxparison of an identical run made with each of the balances shows that

the data are not compatible. Information from the NASA shows that the resolution

of balance UT-19 is approximately five ti_es that of the balance UT-12. There-

fore, data from the first 17 runs should be considered the more accurate.

The balance center for the Transonic and Supersonic tests was at 10.5
inches from the base. The data furnished to Convair by the NASA had the tran-
sonic data referenced to the base and the supersonic data referenced to the
balance center (2.272 _ia. ). The tranJonic pitching moment data was transferred

to the reference at the balance center, and is presented about this center.
However, the yawing moment data in the transonic region was not transferred to
the balance center and is presented about the base. The pitching and yawing
moment data for the supersonic tests is all presented about the balance center

(2.272 ala. ). A s_ of the pitching and yawing moment information is pre-
sente_ in the table below.

The data presented herein are referenced to the body axis system. The
reference len6th and area for reducing the six component data was the base dia-
meter (4.620 inches) and the base area (.I1642 squaze feet). The reference

length for the hinge moment data was the control surface MAC (.956 inches )

the area (.01350 square feet)p respectively.

The axial force data presented in the comparisons have been adjusted to a
condition of free stream static pressure at the model base. Base dra6 data are
plotted separately and are included.

TEST REGION

Subsonic

Transonic

Supersonic

PITCHIRG AND YAWING MOMENT PRESENTATION SUMMARY

MOMENT REFERENCE
'PfTCHIm ' ' ' YA m

• , , ,, . . , . , . . =. , ,

9.5 inches from base
(2.055 ala.)

10.5 inches from base

(2.272 )

10.5 inches from base
(2.272 )

9.5 inches from base
(z.o55 )

about the base

(0.0 _a. )

10.5 inchea from base

(2.272 )

/

FORM _8,2 2B (REV. 12/@I)
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